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Serial Number: 1 0/692543 Attorney's Docket #: 21 334-1 264 
Filing Date: 10/24/2003; claimed foreign priority to 10/30/02 

Applicant: Frisch et al. 

Examiner: Alexander Williams 

Applicant's election of the species of II, figure 2 (claims 1, 2, 4-6, 12 and 17-25), 
filed 9/29/04, has been acknowledged. 

This application contains claims 3, 7-11, 13-16 and 26-38 drawn to an invention 
non-elected without traverse. 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

The disclosure is objected to because of the following informalities: On page 17, 
lines 10-11, states "Fig. 2 shows an embodiment wherein the substrate 1 10 is 
connected to the latent heat storage module 104" and on line 15, number 106, Fig. 2 
DO NOT show theses numbers labeling the items. On page 1 5, line 1 1 , should 
"ceramics" be -ceramic--? 

Appropriate correction is required. 
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The drawings are objected to under 37 CFR 1.83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the claim language of 
claims 19, 21 and 22 must be shown or the feature(s) canceled from the claim(s). No 
new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of 
the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claims 19, 21 and 23 are rejected under 35 U.S.C. § 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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In claim 19, it is unclear and confusing to how the claim language of "wherein the 
semiconductor component is connected to the substrate by a press-fit connection" 
reads on the elected species of figure 2. What features describes this? 

In claim 21 , it is unclear and confusing to how the claim language of "wherein the 
semiconductor component is electrically connected on an upper side thereof by at least 
one wire bonded connection" reads on the elected species of figure 2. What features 
describes this? 

In claim 23, it is unclear and confusing to how the claim language of "wherein the 
semiconductor component is electrically connected on an upper side thereof by at least 
one press-fit connection" reads on the elected species of figure 2. What features 
describes this? 

Any of claims 19, 21 and 23 not specifically addressed above are rejected as 
being dependent on one or more of the claims which have been specifically objected to 
above. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 

that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(f) or (g) prior 
art under 35 U.S.C. 103(a). 

Claims 1, 4-6, 12, 17-19 and 21-25, insofar as claims 19, 21 and 23 can be 
understood, are rejected under 35 U.S.C. § 102(b) as being anticipated by Ishikawa 
(Japan Patent #4-101450). 

1. Ishikawa (figures 1-5) specifically figure 1 show an integrated circuit system 11 
comprising: at least one integrated circuit having a substrate (inherit within A) with at 
least one semiconductor component A assembled on the substrate; 
a cooling body 10 configured to dissipate heat generated by the integrated circuit; and 
a latent heat storage module 14,15,16 having a latent heat storage medium which is 
thermally connected to the cooling body to temporarily store the heat generated by the 
integrated circuit and to convey it to the cooling body, the substrate being in direct 
thermal contact with the latent heat storage module. 

4. An integrated circuit system according to claim 1, Ishikawa show wherein the 
substrate is mechanically fixed to the latent heat storage module by a material-joining 
connection (inherit). 

5. An integrated circuit system according to claim 4, Ishikawa show wherein the 
material-joining connection is formed by soldering, welding or gluing (inherit). 

6. An integrated circuit system according to claim 1 , Ishikawa show wherein the latent 
heat storage module has a latent heat storage housing which forms a hollow body filled 
with the latent heat storage medium. 

12. An integrated circuit system according to claim 1 , Ishikawa show wherein the latent 
heat storage housing includes a wall in thermal contact with the cooling body and at 
least partially formed by the cooling body. 

17. An integrated circuit system according to claim 1, Ishikawa show wherein the 
semiconductor component is connected to the substrate by a soldered connection 
(inherit). 
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18. An integrated circuit system according to claim 1 , Ishikawa show wherein the 
semiconductor component is connected to the substrate by a glued connection (inherit). 
22. An integrated circuit system according to claim 1 , Ishikawa show wherein the 
semiconductor component is electrically connected on an upper side thereof by at least 
one joined connection. 

24. An integrated circuit system according to claim 1 , Ishikawa show wherein the 
cooling body has at least one cooling rib 26 for conveyance of heat (see figure 4). 

25. An integrated circuit system according to claim 1 , Ishikawa show wherein the 
cooling body is connectable to a cooling circuit (inherit). 

Claim 20 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Ishikawa (Japan Patent # 4-101450) in view of Kawamoto et al. (Japan Patent # 59- 
35786). 

Ishikawa show the features of the claimed invention as detailed above, but fail to 
explicitly show wherein the latent heat storage medium is paraffin. 

Kawamoto et al. Is cited for showing a latent heat storage body. Specifically, 
Kawamoto et al. (figures 1) discloses a latent heat storage medium 2 having a paraffin 
wax is used for the purpose of increasing the heat radiation velocity of the latent heat 
storage body. 

Therefore, it would have been obvious to one of ordinary skill in the art to use 
Kawamoto et al.'s teaching of a paraffin wax used with the latent heat storage medium 
to modify Ishikawa's latent heat storage medium for the purpose of increasing the heat 
radiation velocity of the latent heat storage body. 

Claims 1, 4-6, 12, 17-19 and 21-25, insofar as claims 19, 21 and 23 can be 
understood, are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Ellsworth, Jr. et al. (U.S. Patent Application Publication # 2003/0203181 A1) in view of 
Ishikawa (Japan Patent # 4-101450). 

1. Ellsworth, Jr. et al. (figures 1a to 3) specifically figures 2 show an integrated circuit 
system 10 comprising: at least one integrated circuit 12 having a substrate with at least 
one semiconductor component 14 assembled on the substrate 16; a cooling body 20 
configured to dissipate heat generated by the integrated circuit; and a latent heat 
Storage module (a structured cell/laminate may be employed as a 
thermal energy storage unit which can provide thermal load- 
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damping capabilities due to its latent heat ef feet ) having a latent 
heat storage medium which is thermally connected to the cooling body to temporarily 
store the heat generated by the integrated circuit and to convey it to the cooling body, 
but fail to explicitly show the substrate being in direct thermal contact with the latent 
heat storage module. However, Ellsworth, Jr. et al. does discloses a semiconductor 
chip directly in thermal contact with the energy storage unit. 

DOCUMENT-IDENTIFIER: US 20030203181 Al 

TITLE: Interstitial material with enhanced thermal conductance 
for semiconductor device packaging 
Abstract Paragraph - ABTX (1) : 

A thermal interface material for conducting thermal energy 
between a first surface and a second surface is disclosed. In 
an exemplary embodiment, the thermal interface material includes 
a non-metallic support layer and a phase change material coated 
on the support layer. At a transition temperature of the phase 
change material, the phase change material is caused to flow 
into gaps present between the support layer and the first and 
second surfaces. In addition, phase change compound (PCC) 
materials may be formulated to solid phase transition over a 
desired temperature range, such that in a the solid phase 
transition mode, a structured cell/laminate may be employed as a 
thermal energy storage unit which can provide thermal load- 
damping capabilities due to its latent heat effect. 

Ishikawa is cited for showing a cooling apparatus. Specifically, Ishikawa (figures 
1-5) specifically figure 1 discloses having a latent heat storage medium 15,14 which is 
thermally connected to the cooling body 10 to temporarily store the heat generated by 
the integrated circuit A and to convey it to the cooling body, the substrate (inherit within 
A) being in direct thermal contact with the latent heat storage module for the purpose of 
reducing the size and weight of a radiator fan by storing the heat produced by a 
semiconductor device or the like induced by short circuit during super heat as a latent 
heat and absorbing the heat. 

4. An integrated circuit system according to claim 1 , the combination with Ellsworth, Jr. 
et al. showing wherein the substrate is mechanically fixed to the latent heat storage 
module by a material-joining connection (the chip 14 is bonded to the module). 
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5. An integrated circuit system according to claim 4, the combination with Ellsworth, Jr. 
et al. showing wherein the material-joining connection is formed by soldering, welding or 
gluing (the chip 14 is bonded to the module). 

6. An integrated circuit system according to claim 1 , the combination with Ellsworth, Jr. 
et al. showing wherein the latent heat storage module has a latent heat storage housing 
which forms a hollow body filled with the latent heat storage medium. 

1 1. An integrated circuit system according to claim 10, the combination with Ellsworth, 
Jr. et al. showing wherein two or more semiconductor components 14 are provided 
having different bulk potentials, and various thermal coupling elements electrically 
insulated from one another are provided for the semiconductor components with 
different bulk potentials. 

12. An integrated circuit system according to claim 1 , the combination with Ellsworth, Jr. 
et al. showing wherein the latent heat storage housing includes a wall in thermal contact 
with the cooling body and at least partially formed by the cooling body. 

17. An integrated circuit system according to claim 1, the combination with Ellsworth, Jr. 
et al. showing wherein the semiconductor component is connected to the substrate by a 
soldered connection (the chip 14 is bonded to the module). 

18. An integrated circuit system according to claim 1, the combination with Ellsworth, Jr. 
et al. showing wherein the semiconductor component is connected to the substrate by a 
glued connection (the chip 14 is bonded to the module). 

22. An integrated circuit system according to claim 1, the combination with Ellsworth, Jr. 
et al. showing wherein the semiconductor component is electrically connected on an 
upper side thereof by at least one joined connection. 

24. An integrated circuit system according to claim 1, the combination with Ellsworth, Jr. 
et al. showing wherein the cooling body has at least one cooling rib for conveyance of 
heat. 

25. An integrated circuit system according to claim 1 , the combination with Ellsworth, Jr. 
et al. showing wherein the cooling body is connectable to a cooling circuit. 

Therefore, it would have been obvious to one of ordinary skill in the art to use 
Ishikawa's substrate being in direct thermal contact with the latent heat storage module 
to modify Ellsworth, Jr. et al.'s semiconductor chip directly in thermal contact with the 
energy storage unit for the purpose of reducing the size and weight of a radiator fan by 
storing the heat produced by a semiconductor device or the like induced by short circuit 
during super heat as a latent heat and absorbing the heat. 
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Claim 20 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Ellsworth, Jr. et al. (U.S. Patent Application Publication # 2003/0203181 A1) in view of 
Ishikawa (Japan Patent # 4-101450) and further in view of Kawamoto et al. (Japan 
Patent #59-35786). 

The Ellsworth, Jr, et al./lshikawa combination show the features of the claimed 
invention as detailed above, but fail to explicitly show wherein the latent heat storage 
medium is paraffin. 

Kawamoto et al. Is cited for showing a latent heat storage body. Specifically, 
Kawamoto et al. (figures 1) discloses a latent heat storage medium 2 having a paraffin 
wax is used for the purpose of increasing the heat radiation velocity of the latent heat 
storage body. 

Therefore, it would have been obvious to one of ordinary skill in the art to use 
Kawamoto et al.'s teaching of a paraffin wax used with the latent heat storage medium 
to modify Ishikawa/Ellsworth Jr. et al.'s combination of a latent heat storage medium for 
the purpose of increasing the heat radiation velocity of the latent heat storage body. 

Claim 2 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims.. Any such indication as to the allowability of these 
claims is reserved until which time a suitable response is filed. 

The listed references are cited as of interest to this application, but not applied at 
this time. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander O Williams whose telephone number is (571 ) 
272 1924. The examiner can normally be reached on M-F 6:30-7:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272 1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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